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THE "AUTOGIRO. * 
By M. Moreno-Caracciolo. 

For the f i rs t  time i n  tkie world, a f ly ing  machine, heavier 

than the a i r  and d i s t i n c t  from the airplane, has completed a 

c i r c u i t  of four kilometers (nearly 2*5 miles) a t  a height of more 

than 25 meters (82 f e e t )  above the ground. 

marks the beginning of a new era i n  the h i s t o r y  of  aviation, took 

place i n  Madrid a t  the airdrome o f  Cuatro Vientos, i n  the after-  

noon of January 31, 1923, 

This event, which 

The machine pi loted by Lieut. Alejandro Gomez Spencer, which, 

t ha t  afternoon, w e  saw f ly ing  above us, was neither an airplane 

nor a helicopter. 

ed and constructed i n  Spain by a c i v i l  engineer, Juan de la Cierva. 

Between the or iginal  conception and t h i s  b r i l l i a n t  accomplishment 

there l ay  many months of continuous work, a thousand d i f f i c u l t i e s  

It was the rfAutogiro,n a f ly ing  machine invent- 

overcome, experhents  begun i n  many direct ions only to be abail- 

doned, and yet with a w i l l  sustained by an immovable fa i th  i n  u l -  

timate success. 

We a re  going t o  give the readers of "Ingelxiera y Construc- 

cionn the story o f  the "Autogiro." I t  i s  a useful lesson for 

those who a re  wil l ing t o  abandon the well-trodden roads of rou- 

t i n e  and have suf f ic ien t  courage t o  enter the d i f f i c u l t  paths of 
* From "Ingeniera y Construccidn," March, 1923, pp. 98-102. 
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research- %e Till f i r s t  indicate  i n  a f ea  words, the  problems 

which the "Autogirofr i s  expected t o  solve. 

A very high percentage of aviat ion accidents i s  due t o  "1oss 

The l i f t  produced by the pressure of the wind depends of speed." 

on two factors: wing area and speed, as combined i n  the formula 

P = Kgr S V2, 

i n  which V i s  the airspeed OF velocity, S the wing area, arid 

Xy a coefficient dependent on the wing section and the angle of 

attack. Since the velocity i s  squared, a small diminution of i t s  

value may r e su l t  i n  a large loss of  l i f t ,  followed by a catast-so- 

phe I 

This preponderance of velocity over the other factors  by which 

lift i s  obtained gives r ise  moreover t o  another serious disad-vant- 

age- An airplane must f l y  very s w i f t l y ,  i n  order t o  remain i n  the 

a i r  and, when i t  does come into contact w i t h  the  ground, the  same 

velocity which prevented i t s  f a l l  ca r r i e s  i t  violeat ly  over the 

i r r e g u l a r i t i e s  of the f i e l d  and any obstacles which happen t o  be 

i n  the way, Airplanes a re  often upset and aviators  k i l led  due t o  

the high landing speed. 

A f ly ing  machine unaffected By l o s ses  of sseed i n  the  air  and 

which can a l igh t  as slowly as a bird, i s  the  goal long pursued by 

airplane constructors and only recently a t ta ined i n  the llAutogiro.Ti 

In  t h i s  machine the wings have been eliminated and the  l i f t  

i s  produced by revolving wings on a v e r t i c a l  shaft projecting from 

the fuselage of an ordinary airplane. However, it does not belong 



t o  the family of helicopters since the sustaining propellers of the 

l a t t e r  a re  operated d i r ec t ly  by the engine, whereas i n  the "Auto-- 

giron the wind produced Ipy the motion of the a i r c r a f t  actnates 'che 

blades. Hence, although a t  f i r s t  glance it seems t o  resejrble a 

helicopter, it i s  r ea l ly  more l i k e  an airplane and, had it c o t  

been christened the itAutogiro,u i t  would surely have been Galled 

an "airplane w i t h  rotat ing wings. 

I t  i s  eas i ly  unders-t;ood tha t  tbe blades of  the l i f t i n g  wings 

will revolve, when the ifAintcgiroll moves horizsntally,  pulled by 

the t rac tor  propeller coupled t o  i t s  engine- It is  also easy t o  

understand that the revolving blades of the ltAwtogirofl s t r i ke  the 

a i r  more violent ly  than the fixed wings of an ordinary airplane,  

since the rotat ion speed of the blades mi i s - t  be added t o  the n9rmal 

speed, and since one of the blades edvances vhi le  the o p o s i t e  one . 

moves back, these component speeds a re  adcied on one side of the 

a i r c r a f t  and subtracted on the other. 

w i l l  be greater on one side than on the other and the aircraf t ,  

being unequally sustained, w i l l  t i p  toward t'ne side o f  the bXad-e 

which cuts the a i r  w i t h  less speed. 

Hence the reauIllr,g srjoued 

The remedy adopte by a l l  helicopter bul lders  (two propellers 

revolving i n  opposite direct ions)  w a s  the f irst  one t r i e d  by La  

Cierva and, i n  October, 1920, l1AutogiroI1 No 1 (Fig. 2 )  mas tested 

a t  the  airdrome of Getafe, pi loted b y  Don Feltpe Gomez Acebo, 

Captain of Art i l lery.  

t o  demonstrate the  necessity of abandoning this  method. 

A single run across the f i e l d  was enough 

The u-pper 



revolving wing acted on the lower, the l a t t e r  ro ta t ing  much more 

slowly than the former- The l i f t s  of the two wings were unequal 

and t h e i r  e f fec ts  were not compensated. 

Then the construction of iiAutogirotl Mo. 2 (Fig* 3), v a g  begun 

w i t h  only one sustaining wing w i t h  f i ve  blades+ 

study, based on the shape which a t  that time was thought t o  be the 

A theoret ical  

best  f o r  the dis t r i lmtion of pressure, was expected t o  give a sol-  

u t ion  of the problem. 

Two symmetricsal blades, one advancing i n  the direct ion of 

f l i g h t  and the other going back, cut the ai.r a t  unequal speeds, 

but a lso at different  angles of attack, although the geometrical 

angles formed By the i r  surfaces and the ax is  of rota”;on a r e  eqcal. 

A careful calculationii gave the exact c r i t i c a l  ar_gl.e a t  which the 

var ia t ion of speed would ju s t  be co3pensated ‘uy the  angle of at- 

tack, but it w a s  necessary t o  confirm the  theory by expezlments. 

Before the duralumin f o r  the enormous blades of the a i r c r a f t  

arrived i n  France, a l i f t i n g  wing w i t h  t h e e  flexib-le bla6es was 

constructed i n  a few days. This w a s  attached t o  the fuselage of 

an airplane and t e s t s  were begun i n  June, 1921, a t  the  airdrome 

of Getafe. 

The l a t e r a l  control of *Autogirot1 Ro. 3 (Fig. 4) ,  which w a s  

tes ted a t  Santa Quiteria f i e l d  while No. 2 was awaiting the  arriv- 

a l  of the duralumin tubes, w a s  obtained by warping the blades, 

mhich was eas i ly  acmmplished by the  p i l o t -  The skeptical c ~ ~ r i -  

o s i t y  w i t h  which the tests of  No. 1 had been witnessed, h&d given 

place t o  an over-confidence i n  success. 



BeE6re Bo. 3 l e f t  the workshop f o r  the a i rpor t ,  another un- 

numbered llAutbgiroll had mde many f l i g h t s  before the eyes o€ the  

pedestrians of " la  Chopera.ir 

and before the Technical Committee of the Aero Club and even a rep- 

resentative of the Aoaderny of Sciences, there had been flown an 

In this  corner of the park of  Madrid 

rlAutogiroR w i t h  a propelling force of india-rubber, a fuselage Of 

cane, and wings of paper (Fig. 1). It took  o f f  a f t e r  running only 

a few fee t  on the ground and remained i n  the a i r  several seconds, 

covering distances of more than 100 meters (328 f e e t ) *  

However, Lieut. Lecca, who pi loted IiAutogiro1' No. 3, always 

made, a t  the end of h i s  runs the same discouraging report, that 

the a i r c r a f t  always tipped t o  the r igh t  ( the  blades, seen from 

above, revolving i n  a clockwise d i rec t ion) .  The p i l o t  said tha t  

he could f e e l  the  l i f t  and that  the a i r c r a f t  of ten took the a i r ,  

but completely out of balance, so that i t  al#ays f e l l  'Go the  ground, 

breaking i t s  blades on more than one occasion, when i t  landed on 

only one of the wheels of i t s  landing gear. 

This was a t t r i bu ted  t o  the f ac t  that  the force exerted the 

P i l o t  w a s  not the only force which warped the wings. 

a l t e r ed  the i r  shape from tha t  i n  which there w a s  compensation. 

The wind a l so  

A t  t ha t  time (Apr i l ,  1922), ifAutogirolt No. 2 w a s  f inished and 

Lieu%- of Gavalry Alejandro Gomez Spencer, who had replaced Lieut- 

Lecca, prepared t o  t e s t  it. The f i v e  blades of the sustaining 

wing had strong duralumin s t r u t s  and were r ig id ly  braced- 

w a s  no fear  that  the wind would change t h e i r  angle of  attack, 

These 
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This did not prove, however, t o  be the  means f o r  obtaining the tnUch- 

desired compensation. The d is t r ibu t ion  of pressure had been calcu- 

l a t e d  according t o  the rectangular- l a w  adopted a t  that t i m e  and not 

according t o  the e l l i p t i c a l  l a w  which experience has since confirmz:L 

Lateral control‘was obtained i n  t h i s  machine bg warpihg the 

ta i l .  This obliged the fuselage t o  bear cdnsiderable t o r s i o n  which 

caused some fastenings t o  give way, resu l t ing  i n  deformation. The 

damage done by t h i s  accident w a s  not repaired, since llAutogisolg 

Wo, 4 (Figs. 5 and 6), which took  off a few months l a t e r ,  w a s  al- 

ready being bui l t .  

The sustaining wing of t h i s  fourth aircraft had f o u r  blades, 

i n  place o f  f ive  i n  the second, and three i n  the ",bird, but in- 

stead of t he i r  being r ig id ly  fastened t o  a common shaf‘G, they were 

a r t icu la ted  t o  i t  and could move f r ee ly  up or down while revolving 

around i t  (Fig. 7)- The a r t i c u l a t i o n  point o f  the  blades i s  s i tu-  

ated below the i r  center of gravity and the  resu l tan t  of” the lift 

and centrifugal force ac t ing  on each blade, must pass through th i s  

point. The blade of g r e a t e r , l i f t  will go up mors than the oppgsite 

one an& the resu l tan t  of a l l  the reactions w i l l  pass through a 

fixed point i n  which the  metacentric cume has been concentrated. 

Therefore, there  i s  no transmission of moments t o  the axis of rota-- 

t ion ,  nor a r e  there any gyroscopic effec-bs, sincs there  i s  no con- 

t i nu i ty  i n  the ro ta t iona l  plane necessary f o r  producing them. 

Would prac t ice  confirm the theory? On January 10, las-t,  

Lieut . Gomez Spencer gave an affirmative answer. The l r A u . t ~ g l ~ o f f  
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did not balance properly and fell l i k e  the former ones, not t o  the 

r igh t ,  however, but t o  the l e f t ,  that is  t o  say, i n  the direct ion 

contrary t o  t he  one due t o  the decentralization of pressure, The 

reason f o r  t h i s  l a c k  of  balance was immediately found. 

torque of  the t r ac to r  propeller which tipped the a i r c r a f t  t o  the 

l e f t ,  The ax i s  of the sustaining wing was then s e t  a few centi- 

meters off t he  central  l i n e  and on January 17, the l1Autogirol1 l e f t  

the g2ound and made several s t ra ight  f l i g h t s  i n  the airdrome of 

Getafe. 

1% was the 

During one of these t e s t  f l i gh t s ,  on January 20, when alight-  

ing l i k e  an ordinary airplane ( the  only way t r i e d  u n t i l  then), an 

accident took place which would have wrecked an ordinary airplane, 

The engine was accidentally started,  when the p i l o t  was nosing up 

the tlAutogirolr i n  order t o  rest the  t a i l  sk id  on the ground, and 

the a i r c r a f t  went up quickly. 

pulled the control levers  and the "Autogiro" descended ve r t i ca l ly  

The p i l o t  cut of f  the engine and 

and alighted slowly, the  p i l o t  noticing c lear ly  the l i f t  produced 

by the  rapid revolution of the blades. 

The chief of the Getafe airdrome, Capt. Est&fani, who, from 

the first had enthusiast ical ly  ass i s ted  the inventor, e v e s  the 

following report of t h i s  incident: 

'Caballero, Ordnance Captain and Chief of the Getafe airdrome, cer- 

t i f i e s  that, during a t e s t  which Lieut. Alejandro Gomez Spencer 

mDon J O S ~  Gonzalez Estefani y 

made on a f ly ing  machine designed by Juan de l a  Cierva y Godorniu, 

cal led ttAutogiroll by i t s  inventor, because of damage to  the hand 

lever of  the  engine, the a i r c r a f t  ascended sudaenly t o  about 8 
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meters (26 f e e t ) ,  a t  which height it found i t s e l f  without any ap- 

parent horizontal  speed, i n  a posit ion silnilar to  that of  an air-- 

plane w i t h  complete l o s s  of f ly ing  speed. The trAutogiroft landed 

safely, however, wi'dhout damage, due t o  the lift continuously pro- 

duced by the rapid ro ta t ion  o f  the supporting wing. 

In witness whereof I sign t h i s  report  i n  Getafe, March 10, 

1923. (Signed) Jose G. Estefani. tT 

Two days l a t e r  the o f f i c i a l  t e s t s  took place with a strong 

wind which the riAutogiroff va l ian t ly  combatted. Soon a f t e r  these 

t e s t s ,  the a i r c r a f t  was sent t o  the a i r p o r t  of Cuatro Vientos 

where, on January 31, it made the performance mentioned a t  the be- 

ginning OP t h i s  a r t ic le  and wh4ch i s  a t t e s t ed  by the following 

official report: "Don Erni l io  Herrera y Linares, Major o f  the Engi- 

neer Corps and Chief of the Military Aerodynamical Laboratory, 

hereby c e r t i f i e s  that, i n  the airdrome of Cuatro Vientos, on the 

afternoon of January 31, last, an a i r c r a f t  named llAutogiro,ll de- 

signed and constructed by Juan de l a  Cierva y Codorniu and piloted 

by Lieut. Alejandro Gomez Spencer, made three f l i gh t s ,  the last one 

covering a distance of 4 kilometers (2.5 miles), i n  a closed cir- 

cuit i n  3 minutes and 30 seconds, reaching an a l t i t u d e  of more than 

25 meters (82 f e e t )  above the ground (Fig. 8). 

Airdrome, February 1, 1923. (Signed) E m i l i o  Herrera, 

Cuatro Vientos 

Chief of the Laboratory, 
Sporting Commissioner of the F.."A. I.rr 
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The ffAutogirolr has ceased t o  be a s c i e n t i f i c  curiosity and 

has become something which can be developed conmesciallyl The 

t e s t s  of last  January have proved that it can fly, that it  i s  more 

s tab le  than an airplane and that i t  can a l igh t  ve r t i ca l ly  and with- 

out speed. Ve have now t o  determine i t s  e x a d  efficiency, which 

should be a t  l e a s t  9% that  of an airplane. 

I n  the workshops of the Ind-ustrial School, where the most 

de l ica te  pa r t s  of tlAutogirostf Nos. 2, 3 and 4 were  constructed, 

"Autogiroir No- 5 i s  a t  present being b u i l t ,  under the supervision 

of La Cierva. This a i r c r a f t  n i l l  have improvements which w i l l  in- 

crease i t s  efficiency and carrying capacity. 

carry a passenger and t o  make long f l i gh t s ,  which it would no t  

have been prudent t o  attempt with the previous a i r c r a f t ,  b u i l t  

solely f o r  experimental purposes. ilAutogirolr No4 4 was the last  

It w i l l  be able t o  

of the experimental ser ies ,  and No. 5 w i l l  be the f i r s t  of the 

commercial ser ies .  Those who have followed i t s  p r o g n s s  w i l l  not 

go t o  the a i rpo r t  simply to see i t  fly and descend ve r t i ca l ly  w i t h -  

ou t  any appreciable forward speed, but t o  see it compete w i t h  i t s  

elder  brother, the airplane, 

The "AutogiroTr is  no t - a  helico-p-ter nor an aeronautic freak 

pretending t o  solve a d i f f i c u l t  problem of rr,echanics, but i s  a 

perfected airplane,  although not designed w i t h  the  sporting purpose 

o f  increasing speed nor with the commercial object of enlarging the 

the  radius o f  action, but with the humanitarian purpose of reducing 

to a minimum the number of accidents and the number of human l i v e s  

sacr i f iced i n  the  f i g h t  f o r  the conquest o f  the air. 
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Nearly all aviat ion accidents a r e  due to  l o s s  o f  speed, vinich 

dimfnfshes the l i f t i n g  force and leaves the  airplane w5 jec t  t o  

the force of gravity. The ifAutogiro'l i s  riot affected lay l o s s  of  

speed. An engine f a i lu re ,  a sudden lsnose upn or a very sharp 

turn may interrupt  i t s  horizontal f l i g h t  and make it  descend to- 

ward the ground, but the  ro ta t ing  blades m i l l  sustain it i n  the 

air and enable i t  t o  al ight a t  a very low speed. 

Calculations, the d e t a i l s  of which need not be given here, 

lead t o  the encouraging conclusion tha t ,  i n  the l e a s t  favorable 

case, when an accident t o  the p i l o t  leaves the a i r c r a f t  s i thout  

control, the co l l i s ion  w i t h  the ground nould be similar t o  that of 

a f a l l  of a l i t t l e  over two f ee t ,  instead of the break-neck hori- 

zbntal speeds a t  which airplanes now land. The ltkutogiroli w i l l  

land, i n  the l e a s t  favorable case, at a speed of less than 7.5 

miles per hour. 

The s%all ing of the engine while in f l i g h t  over pound vkich 

i s  rough o r  covered v6th vegetation, thozgh fatal  t o  an airplane, 

w i l l  only be a mishap of minor importance t o  an nAutogiro.~~ 

the other hand, it will probably be unable t o  do any looping o r  

othes stunts,  l i k e  f igh t ing  airplanes. It  w i l l  be a commercial 

On 

aircraf%, w i t h  which it w i l l  not be possible t o  bring dom enemy 

airplanes, nor give dangerous exhibitions of useless  daring. 

These const i tute  two excellen% qualities i n  addition t o  that 

of safety i n  case of loss of speed and i t s  a b i l i t y  t o  a l igh t  slom- 

l y  and vert ical ly .  

Translated by 
Nant ional Advisory Committ'ee 
f o r  Aeronautics.. 



F i g . 1 .  

ittee of the Aero Club in  

F i g .  8 .  Autogiro No .2 

Fig.4. Autogiro No,3. 



Fig.6,  Autogiro Pl0.4. on the  day cf its o f f i o i a l  teste,  
January, a, 1923 a 




